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The title compound, C lg H 19 N30 2 , crystallizes with two 
independent molecules (A and B) in the asymmetric unit. In 
molecule A, the pyrazole ring adopts a slightly disordered 
half-chair conformation while in B it is planar [r.m.s. deviation 
= 0.0386 (15) A]. The dihedral angle between the mean planes 
of the two phenyl rings is 56.2 (8) in A and 38.2 (3)° in B. The 
A-phenyl substituent on the pyrazole ring is twisted by 46.5 (2) 
in A and 58.6 (4)° in B while the extended phenyl ring is 
twisted by 82.2 (8) in A and 87.5 (9)° in B. The mean plane of 
the amide group forms an angle of 74.8 (3) in A and 67.7 (1)° 
in B with respect to the phenyl ring. In addition, the amide 
group is rotated by 51.4 (1) in A and 53.6 (2)° in B from the 
the mean plane of the pyrazole ring. In the crystal, the two 
molecules are linked via N— H- ■ O hydrogen bonds, 
supported by weak C— H- ■ O interactions, forming dimers 
enclosing an Rl(10) ring motif. The dimers are linked via C— 
H- ■ O interactions, forming a three-dimensional structure. 




Experimental 

Crystal data 

C 19 H 19 N 3 0 2 
M r = 321.37 
Triclinic, PI 
a = 10.1258 (7) A 
b = 10.4671 (8) A 
c = 17.8888 (12) A 
a = 100.833 (6)° 
P = 92.527 (5)° 

Data collection 

Agilent Xcalibur (Eos, Gemini) 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO and CrysAlis 

RED; Agilent, 2012) 

= 0.876, T max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.046 

wR(F 2 ) = 0.130 

S = 1.04 

6333 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 116.812 (7)° 
V = 1643.9 (2) A 3 
Z = 4 

Cu Ka radiation 
li = 0.69 mm -1 
T = 173 K 

0.48 x 0.32 x 0.26 mm 



10216 measured reflections 
6333 independent reflections 
5485 reflections with / > 2a(I) 
R inl = 0.037 



438 parameters 

H-atom parameters constrained 
Ap max = 0.30 e A~ 3 
A/Cw, = -0.23 e A~ 3 



D-H-A 


£>— H 


H-A 


D-A 


D-H-A 


NL4-HL4- ■ 02B 


0.86 


1.97 


2.8292 (16) 


173 


CUA-HUA-OIA' 


0.93 


2.55 


3.454 (2) 


165 


N1B-H1B- ■ 02A 


0.86 


1.98 


2.8115 (16) 


163 


C2B-H2A4- ■ OIB" 


0.97 


2.55 


3.4239 (19) 


150 


C4B-H4B- ■ -OIB" 


0.93 


2.72 


3.487 (2) 


141 


C8B-H8B- ■ 02A 


0.93 


2.57 


3.404 (2) 


150 


C14B-H14B- ■ -01A ui 


0.93 


2.70 


3.398 (2) 


132 


Symmetry codes: (i) 


-* + !,- 


y + l,-z; (ii) 


-A'+l,-y+l, 


-l + 1; (m) 



■ l,y-l,z. 



Related literature 

For the structural similarity of A^-substituted 2-arylacetamides 
to the lateral chain of natural benzylpenicillin, see: Mijin et al. 
(2008). For the coordination abilities of amides, see: Wu et al. 
(2008, 2010). For the pharmaceutical, insecticidal and non- 
linear properties of pyrazoles, see: Chandrakantha et al. 
(2013); Cheng et al. (2008); Hatton et al. (1993); Liu et al. 
(2010). For related structures, see: Fun et al. (2011a,h, 2012); 
Butcher et al. (2013a,£>). For puckering parameters, see 
Cremer & Pople (1975). For standard bond lengths, see: Allen 
et al. (1987). 



Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012); 
program(s) used to solve structure: SUPERFLIP (Palatinus & 
Chapuis, 2007); program(s) used to refine structure: SHELXL2012 
(Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al, 
2009); software used to prepare material for publication: OEEX2. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5356). 
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N-(1,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-2-phenyl- 
acetamide 

Manpreet Kaur, Jerry P. Jasinski, Brian J. Anderson, H. S. Yathirajan and B. Narayana 

1 . Comment 

N-Substituted 2-arylacetamides are biologically active compounds because of their structural similarity to the lateral 
chain of natural benzylpenicillin (Mijin et ah, 2008). Amides are also used as ligands due to their excellent coordination 
abilities (Wu et ah, 2008, 2010). In a variety of biological heterocyclic compounds, N-pyrazole derivatives are of great 
interest because of their chemical and pharmaceutical properties (Cheng et ah, 2008). Some of the N-pyrazole derivatives 
have been found to exhibit good insecticidal activities (Hatton et ah, 1993), antifungal activities (Liu et ah, 2010) and 
non-linear optical properties (Chandrakantha et ah, 2013). Crystal structures of some related acetamide and pyrazole 
derivatives are : N-(4-Bromophenyl)-2-(naphthalen-l-yl) acetamide, N-(3,5-Dichlorophenyl)-2-(naphthalen-l- 
yl)acetamide, N-(l,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazol-4-yl)-2- [4-(methylsulfanyl)phenyl]acetamide, 
(Fun et ah, 2Q\\a,b, 2012), 2-(2,4-Dichlorophenyl)-N-(l,5-dimethyl-3-oxo-2- phenyl-2,3-dihydro-lH-pyrazol-4- 
yl)acetamide, 2-(2,6-dichloro phenyl)-N-(l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazol- 4-yl)acetamide (Butcher 
et ah, 20\3a,b) have been reported. In view of the importance of amide derivatives of pyrazoles, this paper reports the 
crystal structure of the title compound (I), Ci 9 Hi9N 3 0 2 . 

The title compound, (I), crystallizes with two independent molecules in the asymmetric unit (A and B) (Fig. 1). In 
molecule A, the pyrazole ring adopts a slightly disordered half-chair conformation while in B it is planar. The dihedral 
angle between the mean planes of the two phenyl rings is 56.2 (8)° (A) and 38.2 (3)° (B). The N-phenyl substituent on the 
pyrazole ring is twisted by 46.5 (2)° (A) and 58.6 (4)° (B) while the extended phenyl ring is twisted by 82.2 (8)° (A) and 

87.5 (9)° (B). The mean plane of the amide group forms an angle of 74.8 (3)° (A)(C2A/C1A/01A/N1A), 67.7 (1)° (B) 
(C2B/C1B/01B/N1B) with respect to that of the phenyl rings. In addition, the amide group is rotated by 51.4 (1)° (A), 

53.6 (2)° (B) from the the mean plane of the pyrazole rings. Bond lengths are in normal ranges (Allen et ah, 1987). N — 
H—O intermolecular hydrogen bonds supported by a weak C14A — H14A— 01 A intermolecular interaction are observed 
which link the molecules into dimers forming R 2 2 (10) graph set motifs (Fig. 2). Also, additional weak C — H—O 
intermolecular interactions are also observed which interlink the dimers and influence the crystal packing. 

2. Experimental 

Phenylacetic acid (0.136 g, 1 mmol) and 4-aminoantipyrine (0.203 g, 1 mmol), l-ethyl-3-(3-dimethylaminopropyl)- 
carbodiimide hydrochloride (1.0 g, 0.01 mol) and were dissolved in dichloromethane (20 mL). The mixture was stirred in 
presence of triethylamine at 273 K for about 3 h. The contents were poured into 100 ml of ice-cold aqueous hydrochloric 
acid with stirring, which was extracted thrice with dichloromethane. Organic layer was washed with saturated NaHC03 
solution and brine solution, dried and concentrated under reduced pressure to give the title compound (I). Single crystals 
were grown from methanol and acetone mixture (1:1) and further recrystallised from ethanol by by the slow evaporation 
method which were used as such for X-ray studies (M.P.: 445-447 K). 
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3. Refinement 

All of the H atoms were placed in their calculated positions and then refined using the riding model with Atom — H 
lengths of 0.93A (CH); 0.97A (CH 2 ); 0.96A (CH 3 ) or 0.86A (NH). Isotropic displacement parameters for these atoms 
were set to 1.2 (CH, CH 2 , NH)and 1.5 (CH 3 ) times U eq of the parent atom. Idealised Me refined as rotating group. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
RED (Agilent, 2012); program(s) used to solve structure: SUPERFLIP (Palatinus & Chapuis, 2007); program(s) used to 
refine structure: SHELXL2012 (Sheldrick, 2008); molecular graphics: 01ex2 (Dolomanov et ah, 2009); software used to 
prepare material for publication: 01ex2 (Dolomanov et al, 2009). 




Figure 1 

ORTEP drawing of (I) (C19H19N3O2) showing the labeling scheme of molecules A and B with 30% probability 
displacement ellipsoids. 
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Figure 2 

Molecular packing for (I) viewed along the a axis. Dashed lines indicate N — H— O intermolecular hydrogen bonds 
supported by a weak C — H - 0 intermolecular interactions link the molecules into dimers forming R 2 2 (10) graph set 
motifs. Also, weak C — H-0 intermolecular interactions are observed which interlink the dimers and influence the crystal 
packing. H atoms not involved in hydrogen bonding have been removed for clarity. 




Figure 3 

Synthesis scheme of (I). 
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iV-(1,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-2-phenylacetamide 



Crystal data 

C 19 H 19 N 3 0 2 
M r = 321.37 
Triclinic, PI 
a = 10.1258 (7) A 
b= 10.4671 (8) A 
c= 17.8888 (12) A 
a = 100.833 (6)° 
,5 = 92.527 (5)° 
y= 116.812(7)° 
F= 1643.9 (2) A 3 

Data collection 

Agilent Xcalibur (Eos, Gemini) 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Detector resolution: 16.0416 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO and CrysAlis RED; Agilent, 
2012) 

r mm = 0.876, r max = l.ooo 



Z = 4 

7^(000) = 680 

D x = 1.298 MgnT 3 

Cu Ka radiation, X = 1 .541 84 A 

Cell parameters from 4663 reflections 

(9 = 4.9-72.3° 

H = 0.69 mm" 1 

T= 173 K 

Irregular, colourless 

0.48 x 0.32 x 0.26 mm 



10216 measured reflections 
6333 independent reflections 
5485 reflections with I > 2<j(7) 
R ml = 0.037 

$max 72.4 , $min 4.9 

h = -12— >10 
yfc = -12->12 
/ = -17^21 



Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F> > 2^)] = 0.046 

wR(F 2 ) = 0.130 

5= 1.04 

6333 reflections 

438 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/K^o 2 ) + (0.07 17P) 2 + 0.280P] 

where P = (F a 2 + 2F c 2 )/3 
(A/ t r) max < 0.001 
Ap max = 0.30eA- 3 
Apmin = "0.23 e A" 3 
Extinction correction: SHELXL, 

Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0080 (5) 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



11 *IU 



OlA 
02A 
N1A 
H1A 
N2A 
N3A 



0.53484 (12) 
0.18670 (13) 
0.30791 (13) 
0.2487 
0.16758 (14) 
0.21484(14) 



0.15316(13) 
0.29954 (12) 
0.08641 (13) 
0.0394 
0.28576(14) 
0.22128 (14) 



0.11113 (6) 
0.18901 (6) 
0.15051 (7) 
0.1800 
0.05759 (7) 
-0.00455 (7) 



0.0325 (3) 
0.0295 (3) 
0.0224 (3) 
0.027* 
0.0241 (3) 
0.0249 (3) 
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0.24555 (6) 


A AO O C /O N 

0.0285 (5) 


NIB 


A O 1 ATT ^1 0\ 
0.210/ / (13) 


0.25496 (13) 


A ITOI 1 /T\ 

0.33811 (/) 


A AO! 0 /0\ 

0.0235 (3) 


H1B 


A O O AT 

0.2207 


0.2679 


A O AO O 

0.2922 


A AO O sfc 

0.028* 


N2B 


A AOOAO /1 0\ 

-0.08803 (13) 


A 1 AAOA /1 0\ 

-0.10989 (13) 


A OO OA/" /T\ 

0.32306 (7) 


A AO A A /O \ 

0.0240 (3) 


XT'} D 

N3B 


A 1 0 1 A O / 1 /I \ 

—0.13145 (14) 


—0.02662 (14) 


0.3 / /36 (/) 


0.025 / (3) 


C1B 


A "51 /I £ A / 1 £\ 

0.31460 (16) 


A*5CAA1 /1 

0.35901 (16) 


A 1 A/CC A ZO\ 

0.39659 (0) 


A AO A O /"3 \ 

0.0243 (3) 


C2B 


0.42779 (16) 


0.49491 (16) 


0.37249 (9) 


0.0268 (3) 


H2BA 


0.5238 


0.5348 


0.4044 


0.032* 


H2BB 


0.4406 


0.4673 


0.3195 


0.032* 


C3B 


0.37614 (16) 


0.61150(16) 


0.38034 (9) 


0.0247 (3) 


C4B 


0.40330(17) 


0.70709 (18) 


0.45149 (9) 


0.0302 (3) 
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H4B 


A A f AC 

0.4505 


A £ZCiH 1 

0.69/1 


A /I A /I O 

0.4942 


A A1 /T* 

0.036* 




C5B 


0.360s (2) 


a oi /"n /o \ 

0.8167 (2) 


A /If AT^ /l l\ 

0.45926 (11) 


A AO O /f f A\ 

0.0384 (4) 






0.3 /91 


A QTA£ 

0.5 /96 


A CAT 1 
0.50 / 1 


a a/1 /rsk 

0.046* 




C6B 


A OA 1 A ZO\ 

0.2910 (2) 


0.8332 (2) 


A O C\C(\C / 1 1 N 

0.39606 (11) 


A AO AO / A\ 

0.0398 (4) 




H6B 


A O jC /I A 

0.2640 


A AAO 1 
0.9051 


A A A 1 1 

0.4013 


A f\A O * 

0.048* 




C/B 


a o^ 1 a / 1 an 
0.26169 (19) 


0. /3s 1 (A) 


A TTOA / 1 IN 

0.32530 (11) 


A AO C £ ( A\ 

0.0366 (4) 




1 1 ~7 1 ) 

H la 


A O 1 /I 1 

0.2141 


A 1 A OO 

0. /482 


0.2828 


A A/1 A * 

0.044* 




C8B 


A 1 A'} CI / 1 

0.30353 (1 /) 


0.62/1 / (1 /) 


A 1 1 HH£L /AN 

0.31 /66 (9) 


A AOAO /ON 

0.0293 (3) 




HoB 


A 

0.2oz / 


O.JOZ / 


A O "7 A A 
O.Z /00 


A AO C* 




C9B 


A AOTI 1 / 1 C\ 

0.08712 (15) 


a n/"/i 1 / 1 /~\ 

0.12641 (16) 


A O A "7 /'A /ON 

0.34769 (8) 


A AO 1 A /T \ 

0.0219 (3) 




C1UB 


— (J. U 1869 (16) 


U.llizz (16) 


ft T ft/1 £ 1 tQ\ 

(J. 39461 (8) 


U.Uz39 (3) 




CUB 


A A /I O A C /1 C\ 

0.04395 (15) 


A A 1 C O O / 1 f \ 

-0.01523 (16) 


A OAAC/" ZO\ 

0.29956 (8) 


A AO 1 /" /O N 

0.0216 (3) 




PHD 

ClzB 


— U.zU j /z (16) 


—0.23 I id (16) 


A T7AT2 /QN 
0.2 /0 /5 (5) 


ft ftO/l"7 (~)\ 

U.Uz4 / (3) 




C13B 


-0.17998 (19) 


-0.35804 (17) 


a i^/r 1 /an 

0.2465 1 (9) 


A AO 1 O /O \ 

0.0313 (3) 




HUB 


A AAO O 

-0.0928 


A ~) CH A 

-0.3574 


0.2658 


A AO O* 

0.038* 




C14B 


A O O O A /O \ 

-0.2880 (2) 


A JOAA') /1 ON 

-0.48003 (18) 


A 1 ATA/1 /l A\ 

0.19304 (10) 


C\ C\ A C\ A i A\ 

0.0404 (4) 




TJ 1 1 D 


A OTOA 

— U.2 /29 


A C/C 1 A 

—0.5614 


a i n/: r y 
0.1 /62 


A A/1 A* 

0.04y^ 




C15B 


f\ A ^ TA /ON 

-0.4170 (2) 


A A O AA 

-0.4809 (2) 


A 1 /f AI / 1 A\ 

0.16501 (10) 


A A A A O /C\ 

0.0443 (5) 




tti r n 

H15B 


A /loor 

-0.4885 


—0.5625 


A 1 1 OA 

0.1289 


A AC O * 

0.053* 




L16B 


A A A 1 1 A / 1 A\ 

—0.44110 (19) 


-0.3609 (2) 


A 1 AAO 1 / 1 A\ 

0.19021 (10) 


A A A O /C\ 

0.0426 (5) 




tti /- r> 


A CO A 1 

0 .5291 


-0.3627 


ft 1 H 1 A 

0.1714 


ft ftc 1 sk 

0.051* 




C17B 


-0.33419 (18) 


A TITOA /I A\ 

-0.23789 (19) 


A O /I O /I A / 1 A\ 

0.24349 (10) 


A AO O O f A \ 

0.0332 (4) 




T T 1 "7 r> 

H17B 


A O A AO 

—0.3498 


A 1 C^A 

—0.1569 


A O /_ A /_ 

0.2606 


A A A A* 

0.040* 




C18B 


A O 1 A 1 /1\ 

-0.2191 (2) 


A AAAA1 /1A\ 

-0.09991 (19) 


A /mAA /I AN 

0.43300 (10) 


A AO C A / A\ 

0.0359 (4) 




T T 1 or\ 

H18D 


-0.2967 


ft 1 (\CH 

-0.1957 


ft a ft/cn 

0.4069 


ft ftC A stc 

0.054* 




n 1 (iL 


U.ZOjZ 


— fl DZL97 








H18F 


-0.1553 


-0.1097 


0.4703 


0.054* 




C19B 


-0.02449 (19) 


0.22860(18) 


0.45642 (9) 


0.0327 (4) 




H19D 


-0.1216 


0.2233 


0.4501 


0.049* 




H19E 


0.0502 


0.3245 


0.4534 


0.049* 




H19F 


-0.0059 


0.2112 


0.5057 


0.049* 




Atomic displacement parameters (A 2 ) 




u n u 22 


IP 3 


jjn 


U 13 


V 23 


01A 


0.0297(6) 0.0411 (7) 


0.0298 (6) 


0.0174 (5) 


0.0106 (5) 


0.0121 (5) 


02A 


0.0455 (6) 0.0349 (6) 


0.0183 (5) 


0.0265 (5) 


0.0104(4) 


0.0078 (4) 


N1A 


0.0257 (6) 0.0216 (6) 


0.0227 (6) 


0.0116(5) 


0.0069 (5) 


0.0091 (5) 


N2A 


0.0318 (6) 0.0277 (6) 


0.0178(6) 


0.0176 (5) 


0.0064 (5) 


0.0060 (5) 


N3A 


0.0320(6) 0.0281 (6) 


0.0161 (6) 


0.0161 (5) 


0.0050 (5) 


0.0032 (5) 


CIA 


0.0270(7) 0.0215 (7) 


0.0251 (7) 


0.0124 (6) 


0.0051 (6) 


0.0050 (5) 


C2A 


0.0333 (8) 0.0311 (8) 


0.0355 (9) 


0.0186 (7) 


0.0066 (7) 


0.0138 (7) 


C3A 


0.0333 (8) 0.0364 (8) 


0.0272 (8) 


0.0216 (7) 


0.0060 (6) 


0.0146 (6) 


C4A 


0.0362 (9) 0.0449 (10) 0.0313 (8) 


0.0242 (8) 


0.0098 (7) 


0.0132 (7) 


C5A 


0.0509(10) 0.0450(10) 0.0282(8) 


0.0268 (9) 


0.0049 (7) 


0.0070 (7) 


C6A 


0.0390(9) 0.0442(10) 0.0334(9) 


0.0156(8) 


-0.0042 (7) 


0.0118(8) 


C7A 


0.0299 (8) 0.0564 (11) 0.0387 (9) 


0.0223 (8) 


0.0058 (7) 


0.0182 (8) 


C8A 


0.0365 (9) 0.0486 (10) 0.0293 (8) 


0.0272 (8) 


0.0086 (7) 


0.0116(7) 


C9A 


0.0211 (6) 0.0201 (7) 


0.0198 (7) 


0.0082 (5) 


0.0035 (5) 


0.0038 (5) 


C10A 


0.0260 (7) 0.0208 (7) 


0.0220 (7) 


0.0099 (6) 


0.0047 (5) 


0.0032 (5) 



Acta Cryst. (2013). E69, O 1726-o1727 



sup-6 



supplementary materials 



PI 1 A 

CI 1A 


A AO 1 O //CA 

0.0218 (6) 


A AOOA f~l\ 

O.OzzO (/) 


A A 1 AO fn\ 

0.0193 (/) 


A AAA/1 //C!A 

0.0094 (6) 


A AAO A /C A 

0.0039 (5) 


A AA/C/C /CA 

0.0066 (5) 


PIT A 

C12A 


A AOO*7 /TA 

0.028 / (/) 


A AO C C /TA 

0.0255 (/) 


A A 1 AO fn\ 

0.0192 (/) 


A A 1 A A //TA 

0.0140 (6) 


A AAA/: //CA 

—0.0006 (6) 


A AACO /CA 

0.0052 (5) 


C13A 


A A1A1 ZO\ 

0.0301 (8) 


A AT 1 1 /(A 

0.0313 (8) 


A AO C 1 fn\ 

0.0253 (/) 


A A 1 O jC fH\ 

0.0126 (/) 


A AA/1 O /jCA 

0.0042 (6) 


A AATC //CA 

0.00/5 (6) 


C14A 


A A/IO/1 /OA 

0.0424 (9) 


A AT7/; /OA 

0.02 /6 (8) 


A AO C/1 /A A 

0.0354 (9) 


A AAAO (H\ 

0.0092 (/) 


A AAO/C (H\ 

0.0026 (/) 


A A1 1 H (H\ 
0.011 / (/) 


CI DA 


A AC OO / 1 1 A 

0.0582 (11) 


A AOOC /OA 

0.0283 (8) 


A AT H 1 /AA 

0.03 / I (9) 


A A0 1 1 /OA 

0.0233 (8) 


A AAOO /OA 

—0.0028 (8) 


A AA/1 *7 /TA 
0.004 / (/) 


C16A 


0.0542 (11) 


a r\Ain / 1 a a 
0.043 / (10) 


A Aim SQ\ 

0.029/ (8) 


A A1 C 1 /AA 

0.0353 (9) 


A AAC/: /OA 

0.0056 (8) 


A AAC/C /TA 

0.0056 (/) 


PHA 

CI /A 


a f\i no /oa 
0.03 /Z (8) 


A AO /C/1 /AA 

0.0364 (9) 


A AO A A (n\ 

0.0249 (/) 


A AO 1 £ (H\ 

0.0216 (/) 


A AA/CT //CA 

0.006/ (6) 


A A1 AO //CA 

0.0108 (6) 


piOA 

C18A 


A AO /CC /OA 

0.0365 (8) 


A AO CA /OA 

0.0350 (8) 


A A 1 AA SH\ 
0.0190 ( /) 


A A 1 A £. fH\ 

0.0146 ( /) 


A AA1 1 //CA 

0.0013 (6) 


A AACC //CA 

0.0055 (6) 


ci9A 


A A/1 OC /I A 1 * 

0.0485 (10) 


A A1 A 1 /OA 

0.0343 (9) 


0.023y (o ) 


A AO'IT /OA 

0.023 / (8) 


A AAO£ /*7A 

O.OOoo ( /) 


A AA 1 O //CA 

0.0018 (o) 


U1B 


A AT /I C //CA 
0.0345 (6) 


A AO O/C //CA 

0.0386 (6) 


A AOOA ( C\ 

0.0229 (6) 


A AAC1 /CA 

0.0053 (5) 


A AAOA /CA 

—0.0029 (5) 


A AAAC /CA 

0.0095 (5) 


(J2B 


A AIO/T pT\ 

0.0286 (5) 


A AO /C/1 /C A 

0.0264 (5) 


0.0278 (6) 


A A 1 A C //IA 

0.0105 (4) 


A A1 n /ylA 

0.0117 (4) 


A A A A A ( A A 

0.0049 (4) 


JN lb 


A AO /I /I //CA 

0.0244 (6) 


A AOOO //CA 

0.0222 (6) 


A A1 AA ( £L\ 
0.0190 (6) 


A f\f\£L A /CA 

0.0064 (5) 


A AA/1 A /CA 
0.0040 (5) 


A AATO /CA 

0.00/2 (5) 


XTOD 

JNZB 


A AOOA //CA 

0.0220 (6) 


A AOII //CA 

0.0233 (6) 


A AOOO ( £.\ 

0.0228 (o) 


A AA7^ /CA 
0.00 /6 (5) 


A aa/:/: /ca 
0.0066 (5) 


A AA1/C /CA 

0.0036 (5 ) 


XT'} "D 

JN3B 


A ATCC //CA 

0.0255 (6) 


A AO C C //;A 

0.0255 (6) 


A AT5 £ ( C\ 

0.0236 (6) 


A AAA/: /CA 

0.0096 (5) 


A AAAjC /CA 

0.0096 (5) 


A AACO /CA 

0.0052 (5) 


pin 

CIB 


A AO 0 A ZO"A 

0.0239 (/J 


A AO /I A fH\ 

0.0240 (/) 


A AO A o fn\ 
0.0242 (/) 


A A 1 AT i C\ 

0.0103 (6) 


A AAO A /C A 

0.0039 (5) 


A AA/C/1 //CA 

0.0064 (6) 


POD 

C2B 


A AOOA fn\ 

0.0229 ( /) 


A AO A 0 fn\ 

0.0243 (/) 


A AOA1 (Q\ 

0.0291 (8) 


A AATC { £i\ 

0.00/5 (6) 


A AACA //CA 

0.0059 (6) 


A AAC/C //CA 

0.0056 (6) 


Ud 


A A 1 C))A //CA 

0.0194 (6) 


A AO 1 A (H\ 
0.0214 ( /) 


A AOOO (1\ 

0.0282 (/) 


A AA/1 A /CA 

0.0044 (5 ) 


A AAOO //CA 

0.0088 (o) 


A AA/CT //CA 

0.006 / (6) 


C4B 


A AO CO (H\ 

0.0259 (/) 


A All/i /oa 

0.0326 (8) 


A AO/iA /OA 

0.0269 (8) 


A AAAA ( C\ 

0.0099 (6) 


A AA/C/1 //CA 

0.0064 (6) 


A AA/1 O //CA 

0.0049 (6) 


pen 

C5B 


A AO*7A /AA 

0.0379 (9) 


A AT A O /AA 

0.0342 (9) 


A AO nc\ fC\\ 

0.0370 (9) 


A A 1 A £ SH\ 

0.0146 (7) 


A A 1 1 *7 P1\ 

0.0117 (7) 


A AA 1 1 /*7A 

—0.0011 (7) 


C6B 


A A A OA /AA 

0.0420 (9) 


A AO 1 *7 /AA 

0.033 / (9) 


A AC 1 A / 1 1 A 
0.0M0 (11) 


n All A {Q\ 

0.0224 (o) 


0.0169 (8) 


A A 1 1 O /OA 

0.0113 (8) 


/-Til 

C /hs 


A Cil CO /OA 

0.0358 (9) 


A A/I AT. /OA 

0.0403 (9) 


A ATQfl /OA 

0.0389 (9) 


U.Uly3 (5) 


A AAA/1 

0.00V4 ( /) 


A A1 /CO /^7A 

0.0162 ( /) 


C8B 


a Aim /o\ 

0.0293 (8) 


A AO O 1 /OA 

0.0281 (8) 


A AOjO /OA 

0.0263 (8) 


0.0102 (6) 


A AACA 

0.0059 (6) 


A AACO //CA 

0.0052 (6) 


PAT) 

C9B 


A AOOA /'7\ 

0.0220 (7) 


A AT) "5 /*7A 

0.0233 (7) 


A A 1 AO //TA 

0.0192 (6) 


A AAAO ( £\ 

0.0093 (6) 


A AA1 1 /CA 

0.0031 (5) 


A AA/CA /CA 

0.0060 (5) 


p i (\ r> 

CI OB 


A AO A C ZO"A 
0.0245 (/) 


A AO A A S*7\ 

0.0240 (/) 


A AO 1 A (n\ 

0.0219 (/) 


A A 1 A 1 //CA 

0.0101 (6) 


A AAOO /CA 

0.0032 (5) 


A AA/C 1 //CA 

0.0061 (6) 


pi in 
CI Id 


a aoac //ca 
0.0205 (6) 


A AO/1 0. /TA 

0.0243 ( /) 


A AOAO (1\ 

0.0202 ( /) 


A AAOO" ( 

0.009/ (6) 


A AAOO /CA 

0.0029 (5) 


A AAOA /CA 

0.0080 (5 ) 


p 1 on 

C12B 


A AO O H P7\ 

0.0237 (7) 


A AOOA P7\ 

0.0229 (7) 


A AO 1 O P7\ 

0.0218 (7) 


A AAC 1 /^A 

0.0051 (6) 


A AA/CA //CA 

0.0060 (6) 


A AA*71 //CA 

0.0071 (6) 


pi in 

C13B 


A AT 1 C /OA 

0.0335 (8) 


A AO n A /oa 

0.0274 (8) 


A f\1 AC /OA 

0.0305 (8) 


A A 1 A A SH\ 

0.0109 (7) 


A AA11 //CA 

0.0073 (6) 


A AAAO ( C\ 

0.0092 (6) 




A A487 ("1 A 1 * 


U.UZJJ ) 


u.u joh yy j 


U.UUDo ^ / ) 




U.UUjZ ^ / J 


C15B 


0.0340 (9) 


0.0394 (10) 


0.0287 (9) 


-0.0058 (8) 


0.0070 (7) 


-0.0010 (7) 


C16B 


0.0242 (8) 


0.0578 (12) 


0.0300 (9) 


0.0078 (8) 


0.0023 (7) 


0.0053 (8) 


C17B 


0.0289 (8) 


0.0372 (9) 


0.0298 (8) 


0.0127 (7) 


0.0062 (6) 


0.0065 (7) 


C18B 


0.0373 (9) 


0.0345 (9) 


0.0339 (9) 


0.0125 (7) 


0.0183 (7) 


0.0119(7) 


C19B 


0.0365 (8) 


0.0315(8) 


0.0298 (8) 


0.0168 (7) 


0.0095 (7) 


0.0031 (6) 



Geometric parameters (A, ") 



OlA— CIA 


1.2217(18) 


OIB— CIB 


1.2219(19) 


02 A— C11A 


1.2334 (17) 


02B— CUB 


1.2412(18) 


N1A — H1A 


0.8600 


NIB— H1B 


0.8600 


N1A— CIA 


1.3574 (19) 


NIB— CIB 


1.3519(19) 


N1A— C9A 


1.4069(18) 


NIB— C9B 


1.4118 (18) 


N2A — N3A 


1.4057 (16) 


N2B— N3B 


1.4008(17) 


N2A— C11A 


1.3958 (18) 


N2B— CUB 


1.3985 (18) 


N2A— C12A 


1.4320 (19) 


N2B— C12B 


1.4345 (18) 


N3A— CI OA 


1.375 (2) 


N3B— C10B 


1.3678 (19) 


N3A— C18A 


1.4673 (19) 


N3B— C18B 


1.4553 (19) 


CIA— C2A 


1.525 (2) 


CIB— C2B 


1.525 (2) 


C2A— H2AA 


0.9700 


C2B— H2BA 


0.9700 


C2A— H2AB 


0.9700 


C2B— H2BB 


0.9700 


C2A— C3A 


1.512(2) 


C2B— C3B 


1.517(2) 
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C3A — C4A 
C3A — C8A 
C4A— H4A 
C4A— C5A 
C5A— H5A 
C5A— C6A 
C6A— H6A 
C6A— C7A 
C7A— H7A 
C7A — C8A 
C8A— H8A 
C9A— CI OA 
C9A— C11A 
CI OA— C19A 
C12A— C13A 
C12A— C17A 
C13A— HI 3 A 
C13A— C14A 
C14A— H14A 
C14A— C15A 
C15A— H15A 
C15A— C16A 
C16A— H16A 
C16A— C17A 
C17A— H17A 
C18A— H18A 
C18A— H18B 
C18A— H18C 
C19A— H19A 
C19A— H19B 
C19A— H19C 



1.384 (2) 
1.396 (2) 
0.9300 
1.391 (3) 
0.9300 

1.383 (3) 
0.9300 
1.382 (3) 
0.9300 

1.384 (3) 
0.9300 
1.362 (2) 
1.4339 (19) 
1.488 (2) 
1.389 (2) 
1.382 (2) 
0.9300 
1.389 (2) 
0.9300 

1.385 (3) 
0.9300 
1.381 (3) 
0.9300 
1.389 (2) 
0.9300 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 



C3B — C4B 
C3B— C8B 
C4B— H4B 
C4B— C5B 
C5B— H5B 
C5B— C6B 
C6B— H6B 
C6B — C7B 
C7B— H7B 
C7B— C8B 
C8B— H8B 
C9B— CI OB 
C9B— CUB 
CI OB— C19B 
C12B— C13B 
C12B— C17B 
C13B— H13B 
C13B— C14B 
C14B— H14B 
C14B— C15B 
C15B— H15B 
C15B— C16B 
C16B— H16B 
C16B— C17B 
C17B— H17B 
C18B— H18D 
C18B— H18E 
C18B— H18F 
C19B— H19D 
C19B— H19E 
C19B— H19F 



1.392 (2) 
1.389 (2) 
0.9300 
1.383 (2) 
0.9300 

1.386 (3) 
0.9300 
1.381 (3) 
0.9300 
1.391 (2) 
0.9300 
1.367 (2) 
1.426 (2) 
1.486 (2) 
1.381 (2) 

1.387 (2) 
0.9300 
1.389 (2) 
0.9300 
1.374 (3) 
0.9300 
1.383 (3) 
0.9300 
1.389 (2) 
0.9300 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 



CIA— N1A— H1A 
CIA— N1A— C9A 
C9A— N1A— H1A 
N3A— N2A— C12A 
C11A — N2A — N3A 
C11A— N2A— C12A 
N2A— N3A— C18A 
CI OA — N3A — N2A 
CI OA — N3A — C18A 
01A— CIA— N1A 
01A— CIA— C2A 
N1A— CIA— C2A 
CIA— C2A— H2AA 
CIA— C2A— H2AB 
H2AA— C2A— H2AB 
C3A— C2A— CIA 
C3A— C2A— H2AA 



118.7 

122.53 (12) 
118.7 

118.71 (12) 

109.01 (11) 

122.24 (12) 

114.99(12) 

107.00(11) 

121.64(12) 

123.06 (14) 

121.64(14) 

115.30(13) 

109.8 

109.8 

108.2 

109.43 (13) 
109.8 



C1B — NIB— 
C1B— NIB— 
C9B — NIB— 
N3B— N2B- 
C11B— N2B- 
C11B— N2B- 
N2B— N3B- 
C10B— N3B- 
C10B— N3B- 
01B— C1B— 
01B— C1B- 
N1B— C1B— 
C1B — C2B — 
C1B — C2B— 
H2BA— C2B 
C3B— C2B— 
C3B— C2B— 



H1B 

C9B 

H1B 

-C12B 

-N3B 

-C12B 

C18B 

-N2B 

-C18B 

NIB 

C2B 

C2B 

H2BA 

H2BB 

-H2BB 

C1B 

H2BA 



117.9 

124.10(12) 
117.9 

117.75 (11) 
109.03 (11) 
122.09 (12) 
116.82 (12) 
107.38 (11) 
124.49(13) 
123.34 (14) 
122.55 (14) 
114.08 (13) 
109.5 
109.5 
108.0 

110.89(12) 
109.5 
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C3A — C2A — H2AB 


109.8 


/" * A A pi 1 A /-" 1 /"\ A 

C4A — C3A — C2A 


120.74 (14) 


g—\ A a A /—I o A 

C4A — C3A — C8A 


1 18.09 (16) 


p o A /"i A a PI a 

C8A — C3A — C2A 


111 AA / 1 c\ 

121.00 (15) 


PA A p yl A TT/1 A 

C3A — C4A — H4A 


119.3 


C3A — C4A — C5A 


121.35 (16) 


/-if t P ,1 A T T /I A 

C5A — C4A — H4A 


119.3 


C4A — C5A — H5A 


120.2 


P s~ A /" " f" A P /I A 

C6A — C5A — C4A 


1 1 A f l\ ( 1 1 \ 

119.60 (17) 


p / a p c A Tir A 

C6A — C5A — H5A 


120.2 


C5A — C6A — H6A 


120.0 


pn a n/" a a 

C7A — C6A — C5A 


1 19.93 (17) 


C7A — L6A — H6A 


1 ^ A A 

120.0 


pi s a rin a r t — t a 

C6A — C7A — H7A 


120.0 


r / A f"^ -7 A P< o A 

C6A — C7A — C8A 


120.08 (16) 


rin A f" A 1 A T T "7 a 

CoA — C7A — H7A 


120.0 


p A a p o A TTO A 

CJA — CoA — H8A 


1 1 C\ c 

119.5 


p -7 a p O A PA a 

C7A — C8A — C3A 


120.94 (16) 


P* "7 A nn A TTO A 

C7A — C8A — H8A 


119.5 


XT 1 A /T\ A f ' 1 1 A 

N1A — C9A — C11A 


1^1 f 1 /i i\ 

121.51 (12) 


/"* 1 A A /"'H A XT 1 A 

LI OA — L9A — IN 1A 


129.66 (13) 


P1AA /~^A A /"< 1 1 A 

C10A — C9A — C11A 


1 AO CO / 1 1 \ 

108.58 (13) 


N3A — CI OA — C19A 


120.26 (13) 


/"'A A /" < 1 /-v a \y> a 

C9A — CI OA — N3A 


1 A A f 1 / 1 O \ 

109.52 (13) 


L9A — L 1 OA — C 1 9 A 


1 TA in /1 y1\ 

130.20 (14) 


02 A — C11A — N2A 


123.95 (13) 


02A — CllA — C9A 


130.81 (13) 


\TO a /~i 1 1 A /" < (\ a 

N 2 A — C 1 1 A — C 9 A 


1AC 11 /11\ 

105.21 (12) 


/~1 1 1 A /"^ 1 1 A \n A 

C13A — C12A — N2A 


120.23 (13) 


/ — ' -1 ^ A ^ 1 * X T^A A 

C17A — C12A — N2A 


118.71 (13) 


p i ~i a p 1 1 A Z" 1 1 1 A 

C17A — C12A — C13A 


111 A/1 / 1 /I \ 

121.04 (14) 


p 1 'A A 10A TT1 ^ A 

C12A — C13A — Hi 3 A 


120.4 


/"< 1 /I A /"^ 1 1 A /"< 1 1 A 

C14A — C13A — C12A 


1 1 A 1 1 / 1 a7\ 

119.21 (15) 


/~1 1 ,1 A /"l 1 -> » ill ^ A 

C14A — C13A — Hi 3 A 


120.4 


Pi 1 ^> A /~1 1 A A T T 1 >1 A 

C13A — C14A — H14A 


120.0 


p 1 C A 1 1 A P 1 -A A 

C15A — C14A — C13A 


1 i a f\ f / 1 y\ 

120.06 (16) 


p 1 c A /" < 1/lA T T 1 /I A 

C15A — C14A — H14A 


120.0 


/~1 1 4 A /~1 1 A III f A 

C14A — C15A — Hi 5 A 


120.0 


p 1 /-" A / 1 1 C A f " \ A K 

C16A — C15A — C14A 


1 1A AO /1 /"\ 

120.08 (16) 


/"< 1 /" A pi f A TT1CA 

C16A — C15A — H15A 


1 1 A A 

120.0 


p 1 C A /" 1 1 /" A TT1 /" A 

C15A — C16A — H16A 


119.8 


/"A 1 C A /"l 1 ✓ A /"A 1 i-l A 

C15A — C16A — C17A 


1 1 t\ AO f 1 /"\ 

120.48 (16) 


/"l i -7 a /"A 1/^A TT1 A 

C17A — C16A — H16A 


119.8 


C12A— C17A— C16A 


119.08 (15) 


C12A— C17A— H17A 


120.5 


C16A— C17A— H17A 


120.5 


N3A— C18A— H18A 


109.5 


N3A— C18A— H18B 


109.5 


N3A— C18A— H18C 


109.5 



C3B — C2B — H2BB 


109.5 


C4B — C3B — C2B 


11/A01 /I A\ 

119.81 (14) 


C8B — C3B — C2B 


111 C A S 1 A \ 

121.54 (14) 


C8B — C3B — C4B 


110 /"C /1aT\ 

118.65 (15) 


C3B — C4B — H4B 


119.7 


C5B — C4B — C3B 


120.61 (16) 


C5B — C4B — H4B 


1 1 A "7 

119.7 


C4B — C5B — H5B 


119.8 


C4B — C5B — C6B 


1 1 A 1 1 / 1 /"\ 

120.31 (16) 


C6B — C5B — H5B 


119.8 


C5B — C6B — H6B 


120.1 


C7B — C6B — C5B 


119.74 (16) 


C7B — C6B — H6B 


120.1 


C6B — C7B — H7B 


120.0 


C6B — C7B — C8B 


1 1 /A /A/A /1 

1 19.90 (17) 


C8B — C7B — H7B 


120.0 


C3B — C8B — C7B 


1 1 a no / 1 c\ 

120.78 (15) 


C3B — C8B — H8B 


1 i n / 

119.6 


ri^n y^iOT~i iinn 

C7B — C8B — H8B 


119.6 


N 1 B — C9B — C 1 1 B 


111 TO /11\ 

122.38 (12) 


s ' i AT") PAT) XT 1 D 

C 1 0B — C9B — N 1 B 


128.32 (13) 


C 1 0B — C9B — C 1 1 B 


1 AO O C / 1 1 \ 

108.85 (13) 


X T1 T~i /~1 1 /ATA /~1 1 r\TA 

N3 B — C 1 0B — C 1 9B 


120.50 (13) 


paia f ' i i \ r> xti "n 

C9B — C 1 0B — N 3 B 


1 A A 11 / 1 1 \ 

109.22 (13) 


f ' A r> P 1 ATA p 1 ATA 

C9B — C 1 0B — C 1 9B 


11A lO /1 /l\ 

130.28 (14) 


/"A.^ TA /"II -1 TA XT^TA 

02B — CUB — N2B 


-A O / 1 1 "\ 

123.28 (13) 


/^'MA P" 1 1 TA P</ATA 

02B — C 1 1 B — C9B 


131.65 (13) 


XT1TA p 1 1 TA /-" V \ I~"> 

N2B — C 1 1 B — C9B 


1 AC A1 / 1 1\ 

105.02 (12) 


p -1 -) TA p 1 1 TA XT1TA 

C 1 3B — C 1 2B — N2B 


110 CI 

118.52 (14) 


C 1 3B — C 1 2B — C 1 7B 


12 1 . 12 (14) 


C 1 7B — C 1 2B — N2B 


11A1/1 /1/l\ 

120.34 (14) 


P 1 "A TA P 1 1 TA T T 1 1 TA 

C12B — C13B — H13B 


120.4 


P 1 "A r> P11TA f ' \ A TA 

C12B — C13B — C14B 


1 1 A 1 O / 1 /'X 

119.18 (16) 


P< 1 /I TA P< 1 TA T T 1 "A TA 

C14B — C13B — H13B 


120.4 


P< 1 1 TA P< 1 H TA T T 1 /I TA 

C13B — C14B — H14B 


119.9 


P 1 riA P 1 /I TA P 1 1 TA 

C15B — C14B — C13B 


1 1 A 1 A / 1 T\ 

120.24 (17) 


p •« £- TA p 1 ^ TA 1 T 1 A TA 

C15B — C14B — H14B 


119.9 


P< 1 /I TA f ' 1 C TA T T 1 CTA 

C14B — C15B — H15B 


119.8 


p •« ^1 TA p 1 CTA p 1 PTA 

C14B — C15B — C16B 


11A1/1 /1/^\ 

120.34 (16) 


P 1 / Tt P1CTA TT1 f TA 

C16B — C15B — H15B 


1 1 A O 

119.8 


p •« ta p 1 PTA T T 1 /" 

C 1 5B — C 1 6B — H 1 6B 


119.9 


P< 1 riA P< 1 ^TA P< 1 1IA 

C 1 5B — C 1 6B — C 1 7B 


1 1 /A -A /A / 1 T\ 

120.20 (17) 


P 1 TTA P 1 /"TA T T 1 /"TA 

C 1 7B — C 1 6B — H 1 6B 


119.9 


C12B— C17B— C16B 


118.91 (17) 


C12B— C17B— H17B 


120.5 


C16B— C17B— H17B 


120.5 


N3B— C18B— H18D 


109.5 


N3B— C18B— H18E 


109.5 


N3B — C18B — H18F 


109.5 
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H18A— C18A— H18B 109.5 

H18A— C18A— H18C 109.5 

H18B— C18A— H18C 109.5 

C10A— C19A— H19A 109.5 

C10A— C19A— H19B 109.5 

C10A— C19A— H19C 109.5 

H19A— C19A— H19B 109.5 

H19A— C19A— H19C 109.5 

H19B— C19A— H19C 109.5 

01A— CIA— C2A— C3A 56.40(19) 

N1A— CIA— C2A— C3A -123.19(14) 

N1A— C9A— C10A— N3A -170.40(14) 

N 1 A — C9 A — C 1 OA — C 1 9 A 11.1 (3) 

N1A— C9A— C11A— 02A "1-8(2) 

N 1 A — C9 A — C 1 1 A — N2 A 176.26(12) 

N2A — N3 A — C 1 OA — C9A -7.50(16) 

N2A — N3 A — C 1 OA — C 1 9 A 171.13 (13) 

N2A — C 1 2 A — C 1 3 A — C 1 4A -178.87 (14) 

N2 A — C 1 2 A — C 1 7 A — C 1 6 A 177.18(14) 

N3 A — N2A — C 1 1 A — 02 A 172.11(13) 

N3A— N2A— C11A— C9A -6.14(15) 

N3A— N2A— C12A— C13A -22.75 (19) 

N3 A — N2A — C 1 2A — C 1 7 A 158.89 (13) 

CIA— N1A— C9A— C10A 52.2 (2) 

CIA— N1A— C9A— C11A -121.29(15) 

CIA— C2A— C3A— C4A 93.50 (17) 

CIA— C2A— C3A— C8A -81.70(18) 

C2A— C3A— C4A— C5A -174.17(15) 

C2A— C3A— C8A— C7A 174.12(16) 

C3A— C4A— C5A— C6A -0.2 (3) 

C4A— C3A— C8A— C7A "1-2(2) 

C4A— C5A— C6A— C7A -0.8 (3) 

C5A— C6A— C7A— C8A 0.8 (3) 

C6A— C7A— C8A— C3A 0.3 (3) 

C8A— C3A— C4A— C5A 1.2(2) 

C9A— N1A— CIA— 01A -8.2 (2) 

C9A— N1A— CIA— C2A 171.37(13) 

C10A— C9A— C11A— 02A -176.54(15) 

C10A— C9A— C11A— N2A 1.55(15) 

C11A— N2A— N3A— C10A 8.50(15) 

C11A— N2A— N3A— C18A 146.89 (13) 

C11A— N2A— C12A— C13A 118.93(16) 

C 1 1 A — N2 A — C 1 2 A — C 1 7 A -59.42 (19) 

C11A— C9A— C10A— N3A 3.74(16) 

C 1 1 A — C9 A — C 1 OA — C 1 9 A -174.72 (15) 

C12A — N2A — N3A — CI OA 154.81 (12) 

C12A— N2A— N3A— C18A -66.80 (17) 

C 1 2 A — N2 A — C 1 1 A — 02 A 27.2(2) 



H18D— C18B— H18E 109.5 

H18D— C18B— H18F 109.5 

H18E— C18B— H18F 109.5 

C10B— C19B— H19D 109.5 

C10B— C19B— H19E 109.5 

C10B— C19B— H19F 109.5 

H19D— C19B— H19E 109.5 

H19D— C19B— H19F 109.5 

H19E— C19B— H19F 109.5 

01B— C1B— C2B— C3B -86.23 (18) 

NIB— C1B— C2B— C3B 91.80(15) 

NIB— C9B— CI OB— N3B 170.33 (14) 

NIB— C9B— C10B— C19B -9.8 (3) 

NIB— C9B— CUB— 02B 1.9(2) 

NIB— C9B— CUB— N2B -175.40(12) 

N2B— N3B— C10B— C9B 5.75 (16) 

N2B— N3B— C10B— C19B -174.13 (13) 

N2B— C 1 2B— C 1 3B— C 1 4B - 1 76.98 ( 1 4) 

N2B— C12B— C17B— C16B 177.11(14) 

N3B— N2B— CUB— 02B -171.57(13) 

N3B— N2B— CUB— C9B 6.02(15) 

N3B— N2B— C12B— C13B -146.60 (14) 

N3B— N2B— C12B— C17B 35.38 (19) 

C1B— NIB— C9B— C10B 53.7 (2) 

C1B— NIB— C9B— CUB -134.85 (15) 

C1B— C2B— C3B— C4B 83.37 (16) 

C1B— C2B— C3B— C8B -97.55 (16) 

C2B— C3B— C4B— C5B 178.16(14) 

C2B— C3B— C8B— C7B -177.67 (14) 

C3B— C4B— C5B— C6B -0.3 (3) 

C4B— C3B— C8B— C7B 1.4(2) 

C4B— C5B— C6B— C7B 1.1(3) 

C5B— C6B— C7B— C8B -0.6 (3) 

C6B— C7B— C8B— C3B -0.7 (2) 

C8B— C3B— C4B— C5B "1-0(2) 

C9B— NIB— C1B— 01B 4.1 (2) 

C9B— NIB— C1B— C2B -173.89(13) 

C10B— C9B— CUB— 02B 174.80(15) 

C10B— C9B— CUB— N2B -2.50(16) 

CUB— N2B— N3B— C10B -7.40(16) 

CUB— N2B— N3B— C18B -152.81(13) 

CUB— N2B— C12B— C13B 73.50 (18) 

CUB— N2B— C12B— C17B -104.52 (17) 

CUB— C9B— C10B— N3B -2.02(17) 

CUB— C9B— C10B— C19B 177.85 (15) 

C12B— N2B— N3B— C10B -152.14(13) 

C12B— N2B— N3B— C18B 62.45 (18) 

C12B— N2B— CUB— 02B -28.7(2) 
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C 1 2 A — JN 2 A — L 1 1 A — C9 A 


-151.03 (13) 


C12B— N2B- 


-C11B- 


-C9B 


1 A O C\ A /I IN 

148.94 (13) 


C 1 2A — C 1 3 A — C 1 4A — C 1 5 A 


1.7(2) 




C12B— C13B- 


-C14B- 


-C15B 


-0.3 (2) 


L13A — L12A — L17A — L16A 


-1.2 (2) 




C13B— C12B- 


-C17B— C16B 


-0.9 (2) 


CM.A c\Ah n^A 


-1.2 (3) 




C13B— C14B— C15B— C16B 


V.J \J J 


C 14A— C 1 5 A— C 1 6A— C 1 7A 


-0.6 (3) 




C14B— C15B- 


-C16B- 


-C17B 


0.7 (3) 


C 1 5 A— C 1 6A— C 1 7 A— C 1 2A 


1.7(3) 




C15B— C16B- 


-C17B- 


-C12B 


0.0 (3) 


C 1 7 A— C 1 2A— C 1 3 A— C 1 4A 


-0.6 (2) 




C17B— C12B- 


-C13B- 


-C14B 


1.0(2) 


C 1 8 A— N3 A— C 1 OA— C9A 


-142.51 (14) 


C18B— N3B- 


-C10B- 


-C9B 


147.82 (15) 


C 1 8 A— N3 A— C 1 OA— C 1 9A 


36.1 (2) 




C18B— N3B- 


-C10B- 


-C19B 


-32.1 (2) 


Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


R-A 




D-A 


D—R-A 


NL4— HL4 02S 




0.86 


1.97 




2.8292 (16) 


173 


C14A— Hl^-Oli' 




0.93 


2.55 




3.454 (2) 


165 


Nl£— UIB-02A 




0.86 


1.98 




2.8115 (16) 


163 


C25— H2A4-015" 




0.97 


2.55 




3.4239 (19) 


150 


C4B — H4B-01B" 




0.93 


2.72 




3.487 (2) 


141 


C8B—mB~02A 




0.93 


2.57 




3.404 (2) 


150 


CUB— H14fi-OU ffi 




0.93 


2.70 




3.398 (2) 


132 



Symmetry codes: (i) -x+ 1 , -y+ 1 , -z; (ii) -x+ 1 , -y+ 1 , -z+ 1 ; (iii) x-\,y-\,z. 
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